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MELANOSOME TROUBLEWITH COMMITMENT: GIVE
MYOSIN SOME SLAC
The French poet Paul Valery (1871^1945) said: ‘‘Man is only man
at the surface. Remove the skin, dissect, and immediately you
come to machinery.’’ Valery’s insight supercedes his quote, since
skin itself o¡ers a unique vantage of the machine within us all.
Our understanding of the molecular machinery operating in the
determination of human skin and hair color has come a long way
in the past few years.
Gricelli syndrome, a rare heritable oculocutaneous albinism
and immunode¢ciency, has been attributed to defective melano-
some transport as a consequence of mutations in either Rab27a
or MyosinVa. In fact, at least three gene products are responsible
for pigment transfer from melanocytes to keratinocytes and
cells of the follicular matrix. Functional myosin Va, Rab27a
and melanophilin/Slac-2, encoded by dilute, ashen and leaden
mouse loci, respectively, are required for polarized melanosome
transport and successful capture at the melanocyte periphery.
The ‘‘capture hypothesis model’’ (Wu et al, 1998) states that
melanosomes move freely and rapidly along dendrite microtu-
bules until captured by myosin Va in the peripheral subcortical
actin network. From an alternate perspective, Gricelli syndrome
is about melanosomes experiencing trouble with commitment.
Interestingly, the fault thus far has not been linked with the melan-
osome itself, but rather with the improper function of its mu-
tated partners myosin Va and Rab27a. Uncommitted melano-
somes move rapidly throughout the cell, unable to engage with
the peripheral network and achieve the goal of pigment transfer.
In fact, in Gricelli syndrome or with expression of dominant
negative Rab27a in wild-type melanocytes in culture, melano-
somes remain ‘‘close to home’’ with a predominantly perinuclear
distribution.
Westbroek et al report in this issue on the biological role of en-
dogenously expressed myosinVa isoforms in human melanocytes,
where alternative exon splicing creates cargo speci¢city. Myosin
Va is a modular dimer containing a globular actin binding head,
a heavy chain binding neck, a dimerization module and a C-
terminal globular tail for cargo-binding.Westbroek et al provide
evidence that the C-terminal F exon expressed in three of the
myosin Va isoforms in mouse melanoma cells and primary hu-
man melanocytes is required, but not alone su⁄cient, for coloca-
lization of myosin Va with melanosomes. Other groups have
similarly shown that without Myosin Va’s expression of the F
exon, melanosomes won’t commit. Numerous studies also con-
¢rm Westbroek et al’s ¢nding that a protein transport complex
containing myosin Va, rab27a and melanophilin is necessary for
peripheral melanosome movement and commitment. Rab27a
acts as the receptor for myosinVa via the bridging molecule mel-
anophilin. Thus, myosin Va is attracted and recruited from the
cytoplasm to the melanosome via its interaction with its chaper-
one melanophilin, which is bound to active GTP-Rab27a at the
melanosome surface. Myosin Va does not associate directly with
Rab27a.
While viewing molecular mechanisms regulating pigment
physiology from the very human perspective of commitment or
capture may not be scienti¢c, it is a perspective to which we can
all relate. Ultimately, molecular mechanisms may shed light on
human relationships and vise versa, but this is not to the point. I
wish only to concur with George Gurdjie¡’s (B1877^1949) state-
ment: ‘‘Without self knowledge, without understanding the
working and functions of his machine, man cannot be free, he
cannot govern himself and he will always remain a slave.’’ And
who knows in what context these lessons may one day be
applied.
IQGAP1NEWLYACKNOWLEDGED IN SKIN
Antibodies identi¢ed thus far in autoimmune bullous diseases
recognize cell adhesion structural molecules such as BPAg1 and
2, desmogleins, desmocollins, plakoglobin, envoplakin, peripla-
kin, epiligrin/laminin-5, a6 and b4 integrins and collagen VII.
Presslauer et al in this issue identify IQGAP1 as the ¢rst nonstruc-
tural signaling protein to be an antigen in autoimmune bullous
skin disease(s) clinically similar to erythema multiforme or bul-
lous pemphigoid. IQGAP1 presence in skin has not previously
been described and its function in skin is unknown. IQGAP1
is an especially interesting modular cytoplasmic protein with
rasGAP homology because it is likely to bridge diverse cytoskele-
tal and cell adhesion regulatory mechanisms.
Presslauer et al detect IQGAP1 at keratinocyte periphery and at
cell adhesion sites and postulate a role for this signaling molecule
in the regulation of skin architecture and adhesion. Recent
studies have shown that IQGAP1 plays a role in Cdc42/Rac1
capture of microtubule tips, cell polarization and establishing
apico-basolateral polarity via CLIP-170. IQGAP1 also harbors IQ
motifs that bind calmodulin in a calcium dependent manner, and
the calponin homology domain binds and cross links actin into
¢laments. IQGAP1 associates directly with b-catenin and E-cad-
herin, which in turn regulate cell adhesion. Myosin light chain
also interacts directly with IQGAP1. Thus, while a role for
IQGAP1 in keratinocytes has not yet been proven, it seems rea-
sonable to speculate that IQGAP1 may function in a regulatory
capacity for skin structure and maturation. Finally, IQGAP1 over-
expression has been detected in gastric cancer cells (Sugimoto
et al, 2001) and we might speculate as to the regulatory role played
by this putative oncogene in modulating normal and transformed
keratinocyte architecture.
Presslauer et al detected IQGAP1 antibodies in only 5 of 205
patients and their functional signi¢cance in bullous disease
pathogenesis is unproven. These intriguing ¢ndings raise more
questions than they answer. While functional signi¢cance can
only be inferred at this time, this should not be viewed fatefully.
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As Mark Twain stated: ‘‘There is something fascinating about
science. One gets such wholesale returns of conjecture out of such
a tri£ing investment of fact.’’ With a little patience and a lot of
hard work, the facts will undoubtedly follow.
A NEW FEATURE IN SKIN LANGERHANS CELLS
‘‘A discovery is said to be an accident meeting a prepared mind.’’
These words from biochemist Albert von Szent-Gyorgyi (1893^
1986) ring true in the serendipitous ¢nding by Lipsker et al of the
previously unreported presence of cored tubules in human epi-
dermal Langerhans cells. Cored tubules are structures of un-
known function described to date only in murine Langerhans
cells. Cored tubules are tortuous rod-shaped structures that lack
periodicity.
Langerhans cells have been uniquely characterized by their rac-
quet-shaped Birbeck granules, structures consisting of super-
imposed and zippered membranes. Birbeck granules are subdo-
mains of the endosomal recycling compartment, which form
where Langerin accumulates. Langerin is a Langerhans cell speci-
¢c Ca(þ 2)-dependent type II trans-membrane protein with a
lectin homology domain. Langerin is exchanged between early
endosomal compartments and the plasma membrane, with dy-
namic retention in the endosomal recycling compartment. Lan-
gerin expression and localization induces Birbeck granule
formation, with transfection of Langerin cDNA into ¢broblasts
creating a network of membrane structures with morphological
features typical of the Birbeck granule.
Lipsker et al found cored tubules to be interconnected with
early endosomal pathway structures, supporting the role for cored
tubules, like Birbeck granules, in the early endosomal recycling
compartments of Langerhans cells. As with Birbeck granules,
the localization of Langerin to cored tubules by Lipsker et al sup-
ports the hypothesis that induction of these structures is a conse-
quence of the antigen-capture function of Langerin, allowing
routing into these organelles and providing access to a nonclas-
sical antigen-processing pathway.
As scientists begin to get a molecular handle on these unique
ultrastructural features of Langerhans cells, we appreciate the
words: ‘‘Through every rift of discovery some seeming anomaly
drops out of the darkness, and falls, as a golden link, into the great
chain of order.’’ (Edwin Hubbel Chapin, 19th century clergyman)
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